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(57)Abstract: 

PURPOSE: To shorten a write time by providing plural serial registers for 
writing data in a memory array. 

CONSTITUTION: After data is inputted to a serial input/output register 2, t 
data is inputted to the serial input/output register 4 while data write is 
performed from the register 2 to the memory array 6, and thereafter, while th 
data is read out from the array 6 to the register 2 for verify, the data is writte 
in the array 6 from the register 4. Then, the write time in the array 6 is 
shortened, and the write and the read of the data are performed 
simultaneously. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
5 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 
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[0001] 

[Industrial Application] this invention relates to serial input/output type EEPROM (Electrically Erasable 
and Programmable Read Only Memory). 

15 

[0002] 

[Description of the Prior Art] It has one serial register (namely, shift register) of the I/O combination for t 
conventional serial input/output type EEPROM chip, i.e., a NAND type chip, performing the writing and 
read-out of data to a memory array, for example, for the length of a serial register, the line count of 512 
20 bytes and a memory array is [ 1024 and chip capacity ] 4M bits (5 12kB). about 50microS In the case of 
such a chip, need the time of the order of 100nS(s) for carrying out the serial input of 1 byte of data, and 
need for inputting 512 bytes of data into a serial register. 

[0003] Moreover, the write-in time of EEPROM is about 40microS need in the NAND type conventional 
example which is generally the order of lOmicroS and was mentioned above in the NOR type. lOmicroS 
25 Although read-out for verification following writing is about [ 6micro ] S in a NOR type, need it in the 
NAND type conventional example mentioned above. Therefore, in the conventional serial input/output ty 
EEPROM, about 50micro becomes this thing to writing and verification read-out of data. 

[0004] 

30 [Problem(s) to be Solved by the Invention] Drawing 7 shows the time sequence of the conventional 

operation of serial input/output mold EEPROM. As mentioned above, since only one is equipped with the 
serial register, while having inputted data into the serial register by the host side, the writing and 
verification operation of data are not performed within EEPROM. Therefore, after a host side requires the 
time of about 50microS and inputs data into a serial register, it must wait for it mostly for this time, writin 

35 and verification read-out, and it needs a long time for the writing to a memory array, as shown in drawing 
7. 

[0005] Moreover, after performing data read-out for verifying writing, when the error was discovered, 
again, data had to be reinputted into the serial register, it wrote in and there was a problem which consists 
of writing to a data input and an array and verification that a cycle part pan took time. 
40 [0006] this invention is made in view of such a situation, and aims at offering EEPROM which can shorte 
the write-in time to a memory array. 

[0007] 

[Means for Solving the Problem] EEPROM according to claim 1 is characterized by having two or more 
45 serial registers (for example, serial registers 2 and 4 of the example of drawing 1 ) for writing in the data 
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a memory array. 

[0008] EEPROM according to claim 2 is characterized by having two or more (for example, serial registe 
2 and 4 of the example of drawing 1 ) serial registers for performing the writing of data to a memory arra 
and the both sides of read-out. 
5 [0009] EEPROM according to claim 3 is characterized by having separately a serial register for writing fo 
writing data in a memory array (for example, serial input register 12 of the example of drawing 3 ), and a 
serial register for read-out for reading data from a memory array (for example, serial output register 22 of 
an example). 

[0010] The 1st register holding the data which should write EEPROM according to claim 4 in a memory 
10 array (for example, 1st I / O register 5 1 of the example of drawing 5 ), The 2nd register holding the data 
read from the memory array (for example, the 2nd register 52 of the example of drawing 5 ), It is 
characterized by having the package verification circuit (for example, the exclusive OR gate EX1 or EXn 
and the OR gate 53 of an example of drawing 5 ) which detects the write-in error of one of bits from the 
output of the 1st and 2nd registers. 
15 [001 1] EEPROM according to claim 5 is equipped with two or more (for example, serial registers 2 and 4 
of the example of drawing 1 ) serial registers for writing in the data to a memory array, and is characterize 
by opting for the assignment of a write-in field to the memory array corresponding to each serial register. 

[0012] 

20 [Function] In EEPROM of the composition of a claim 1, after data are inputted into the serial register of [ 
1st ] two or more serial registers, while writing data in the memory array from the 1st serial register, it 
becomes possible to input data into the serial register of [ 2nd ] two or more serial registers. Therefore, th 
write-in time to a memory array can be shortened. 

[0013] After data were inputted into the serial register of [ 1st ] two or more serial registers in EEPROM 

25 the composition of a claim 2, While writing data in the memory array from the 1st serial register While da 
were inputted by the serial register of [ 2nd ] two or more serial registers and having read data from the 
memory array to the 1st serial register for after that, for example, verification, data can be written in a 
memory array from the 2nd serial register. Therefore, while being able to shorten the write-in time to a 
memory array, it can carry out simultaneous [ of writing and read-out of data ]. 

30 [0014] In EEPROM of the composition of a claim 3, it is inputted into the serial register for writing at dat 
Even if data are read to the serial register for memory array shell read-out for verification and an error is 
detected after data are written in a memory array from here for example Since data are held at the serial 
register for writing, it is not necessary to input data into the serial register for writing again, and since the 
re-writing of data can be performed, time required for re-writing when a write-in error arises can be 

35 shortened immediately. 

[0015] In EEPROM of the composition of a claim 4, the data which the 1st register should write in a 
memory array are held, the 2nd register holds the data read from the memory array, and a package 
verification circuit detects the write-in error of one of bits from the output of the 1st and 2nd registers. 
Therefore, since a write-in error can be discovered in an instant, re-writing can be performed immediately 

40 [0016] In EEPROM of the composition of a claim 5, the data inputted into two or more serial registers are 
written in the field to which the memory array was assigned, respectively. Therefore, since write-in 
processing to two or more fields of a memory array can be performed in parallel, write-in time can be 
shortened. 

45 [0017] 

[Example] Drawing 1 shows the composition of one example of EEPROM of this invention. In this 
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example, two serial I/O registers 2 and 4 are formed. These serial I/O registers 2 and 4 are for performi 
the writing of data to the memory array 6 which comes to arrange many memory cells in the shape of a 
matrix, and the both sides of read-out, respectively. If it finishes inputting the data for the length into seri 
I/O register 2, a host will write in the control register of EEPROM and will input a command. Thereby, 
5 data are written in the memory array 6 from serial I/O register 2. 

[0018] It opts for the assignment of a write-in field to the memory array 6 corresponding to each serial I / 
registers 2 and 4. That is, the data inputted into serial I/O register 2 are written in odd lines of the memo 
array 6, and it opts for assignment of the write-in field of the memory array 6 so that the data inputted into 
serial I/O register 4 may be written in even lines of the memory array 6. 

10 [0019] Drawing 2 shows the time sequence of the example of 1 operation of the example of drawing 1 . 
Hereafter, operation of the example of drawing 1 is explained with reference to drawing 2 . After data we 
inputted into serial I/O register 2 (for example, Al), Are writing data in the memory array 6 from serial 
O register 2. In between, data are inputted by serial I/O register 4. (For example, Bl) While data are read 
from the memory array 6 to serial I/O register 2 (A2 [ for example, ]) and after that for verification (for 

15 example, CI), data are written in the memory array 6 from serial I/O register 4. Therefore, while being 
able to shorten the write-in time to the memory array 6, it can carry out simultaneous [ of writing and read 
out of data ]. 

[0020] supposing the serial output (read-out) of time to B: write in (programming to a memory cell from 
serial register) and C:data and the time of verification are equal the time of A:data input (input to a serial 
20 register) — the Ming kana from drawing 2 — like, since the total write-in time is set to two thirds, drawing 
speed increases 1.5 times 

[0021] Random access will also become easy if it carries out to the length which writes in the length of 
serial I/O registers 2 and 4, and balances time, for example, 64B or 128B etc., when the write-in time B 
lOmicroS more short. 

25 [0022] Drawing 3 shows the composition of another example of EEPROM of this invention. In this 

example, it has separately the serial input register 12 for writing data in the memory array 6, and the seria 
output register 22 for reading data from the memory array 6. Moreover, it has separately the serial input 
register 14 for writing data in the memory array 6, and the serial output register 24 for reading data from 
the memory array 6. 

30 [0023] Drawing 4 shows the time sequence of the example of 1 operation of the example of drawing 3 . 
Hereafter, operation of the example of drawing 3 is explained with reference to drawing 4 . First, from a 
host side, it is inputted into data at the serial input register 12 (for example, Al of drawing 4 ), next it wri 
in a control register from a host side, a command is inputted, and, thereby, data are written in the memory 
array 6 from the serial input register 12 (for example, Bl of drawing 4 ). Next, from a host side, the read- 

35 out command for verification is set to a control register, and, thereby, the data written in this array 6 from 
the memory array 6 are transmitted to the serial output register 22. And a host side reads the data 
transmitted to the serial output register 22, and an error is checked as compared with the data which the 
host side holds and which should be written in (for example, CI of drawing 4 ). 

[0024] If an error is detected here, again, a host side will input a write-in command into a control register 
40 and will write in the memory array 6 from the serial input register 12 (for example, Bl' of drawing 4 ). 

With the conventional technology, when an error is detected Although the data which should be written in 
serial register must be again reinputted as shown in A2 f of drawing 7 , in the example of drawing 3 Since 
data are held at the serial input register 12 even if an error is detected, it is not necessary to input data into 
the serial input register 12 again, and since the re-writing of data can be performed, time required for re- 
45 writing when a write-in error arises can be shortened immediately. The same is said of operation of the 
serial input register 14 and the serial output register 24. 


4 


[0025] Drawing 5 shows the composition of one example of the package verification circuit of EEPROM 
of this invention. This example is equipped with the OR gate 53 which considers the output of the n 
exclusive OR gates EX1 which measure each bit output of the 1st register 51 holding the data which shou 
be written in the memory array 6, the 2nd register 52 holding the data read from the memory array 6, and 
5 the 1st and 2nd registers 51 and 52 or EXn, and these n exclusive OR gates EX1 or EXn as an input. The 
serial input register 12 of drawing 3 can constitute the 1st register 51, and it can constitute the 2nd registe 
52 by the serial output register 22 of drawing 3 . For example, when the length of the 1st and 2nd register 

51 and 52 is 128B, n is 128x8=1024 and the number of the exclusive OR gate is 1024. 

[0026] If all the bits of the 1st and 2nd registers 51 and 52 are in agreement, the output of the OR gate 53 
10 negated (here output "0"), and it is shown that it is errorless. If one bit of the 1st and 2nd registers 5 1 and 

52 is carrying out the inequality, the output of the OR gate 53 is asserted (here output "1"), is written in in 
an instant, and can discover an error. Thus, in the circuit of drawing 5 , all the data held at the register can 
be verified collectively. Since it is not necessary to know whether in the case of EEPROM it wrote in in t 
bit of what and the error took place, it can move to re-writing immediately. 

15 [0027] Although the NOR type flash memory in which the circuit which had an automatic write-in functi 
in the chip was carried is available now, the circuit of drawing 5 is effective in realizing an automatic wri 
in function in serial input type (NAND type) EEPROM. 

[0028] Drawing 6 is equipped with a serial input register and 2 sets of serial output registers like the 
example of drawing 3 , and shows the time sequence of the example of 1 operation of EEPROM which 
20 built in a package verification circuit like drawing 5 , or other automatic write-in circuits. In this case, 
drawing speed improves to double precision. 

[0029] In addition, although the serial input register 12 of drawing 3 shall constitute the 1st register 51 of 
drawing 5 and the serial output register 22 of drawing 3 shall constitute the 2nd register 52 of drawing 5 
from the above-mentioned explanation, the 1st register 51 may be constituted from serial I/O register 2 o 
25 drawing 1 , and the 2nd register 52 may consist of verification dedicated registers. 

[0030] 

[Effect of the Invention] Since it becomes possible to input data into other serial registers while according 
to the EEPROM of a claim 1 writing data in the memory array from here after inputting data into a certain 
30 serial register since two or more serial registers for the writing of the data to a memory array were formed 
the write-in time to a memory array can be shortened. 

[003 1] Since two or more serial registers for performing the writing of data to a memory array and the bo 
sides of read-out were formed according to the EEPROM of a claim 2, while being able to shorten the 
write-in time to a memory array, it can carry out simultaneous [ of writing and read-out of data ]. 

35 [0032] Since the serial register for writing for writing data in a memory array and the serial register for 
read-out for reading data from a memory array were formed separately according to the EEPROM of a 
claim 3, time required for re- writing when a write-in error arises can be shortened. 
[0033] Since the write-in error of one of bits is detected from the data which a package verification circui 
should write in the memory array currently held at the 1st register, and the data read from the memory arr 

40 currently held at the 2nd register according to the EEPROM of a claim 4 and a write-in error can be 
discovered in an instant, re-writing can be performed immediately. 

[0034] Since according to the EEPROM of a claim 5 two or more serial registers for writing in the data to 
memory array were formed, it opted for the assignment of a write-in field to the memory array 
corresponding to each serial register and write-in processing to two or more fields of a memory array can 
45 be performed in parallel, write-in time can be shortened. 
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CLAIMS 


[Claim(s)] 

5 [Claim 1] EEPROM characterized by having two or more serial registers for writing in the data to a 
memory array. 

[Claim 2] EEPROM characterized by having two or more serial registers for performing the writing of da 
to a memory array, and the both sides of read-out. 

[Claim 3] EEPROM characterized by having separately a serial register for writing for writing data in a 
10 memory array, and a serial register for read-out for reading data from the aforementioned memory array. 
[Claim 4] EEPROM characterized by having the package verification circuit which detects the write-in 
error of one of bits from the output of the 1st register holding the data which should be written in a memo 
array, the 2nd register holding the data read from the aforementioned memory array, and the above 1st an 
the 2nd register. 

15 [Claim 5] EEPROM characterized by having two or more serial registers for writing in the data to a 
memory array, and opting for the assignment of a write-in field to the aforementioned memory array 
corresponding to each serial register. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of one example of EEPROM of this 
25 invention. 

[Drawing 2] It is drawing showing the time sequence of the example of 1 operation of the example of 
drawing 1 . 

[Drawing 3] It is the block diagram showing the composition of another example of EEPROM of this 
invention. 

30 [Drawing 4] It is drawing showing the time sequence of the example of 1 operation of the example of 
drawing 2 . 

[Drawing 5] It is the block diagram showing one example of the package verification circuit of EEPROM 
of this invention. 

[Drawing 6] It is drawing showing the time sequence of the example of 1 operation at the time of having 
35 serial input register and a serial output register separately like the example of drawing 3 , and using the 
example of drawing 5 . 

[Drawing 7] It is drawing showing the time sequence of the example of the conventional EEPROM of 
operation. 

[Description of Notations] 
40 2 Four Serial register 

6 Memory Array 

12 14 Serial input register 

22 24 Serial output register 

51 1st Register 
45 52 2nd Register 
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53 OR Gate 

EX1, EXn Exclusive OR gate 
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^BWJ . v U 7)lA&-h WJX9 2 Cf- * 
tfAASitfc (^J^.{f. Al ) ft, ^UT^AHJAU^ 
X92frh*V)7\s4 6t7*-^Off*a**tr->T 
^4 («itf, Bl) rate. v-'JTAAXftl'i/'X^M 
fc"f-^*A***L («i«3f. A2) , Wik, <07 
TJcDtztblzis y 7/WAttJ^J l/^^2W : E 1 J7M 
6A^r-^A^ai$tiTol» («i«f. C 1 ) IB 
C, ^^7)VX^V : JX9Ai}^^^)7]^{ 6tr 
-^* 5 S#a*ixl>. tot, ^t'J7W6V«* 

30 a^wa^fflUB^ftfcfctfc:. r-^c7)s^a^tM 
*aj l t i°]B#-r i. >r t $<x'% h . 

[0020] WtH* A : r-^ A^J ( s^U 7/UU^'X 
^^<?)A*) B : §£a^ (y'JT/H^i/X^ 

A»<i>>* li-fe7l^c7)7*Q^7iy^) W^fS. C : t- 
^<7)>- ) J7;Pajy l ] (H^tKU) fc^I/^'J^r^miS 

^ra* { 2/3{c^i.<50T\ »#a*aK**i. 5#t* 

4. 

[002 1 ] »^a^B^Bj()U , 5M<^Ji.«4'10/xS 
40 <?5%&tJ4. 'J TllAtUt) \/ : sX 9 2H £X/4(T)M:Z 
*»#a*«iat^3*$. ^J^.{4'6 4Bi«41 2 
8 B^Ci-f ftjf. 5y^A^7i7-lrXi,§^lC^4 0 

[0022] 113(4. *»W)E E PROM^lJ^Hit 

momiSLZTFt. z<7)$mmxte. t^rvi^zir 

-9<rm*%h-*'fto it^y U 7;l^A^] 1/ i^'X * 1 2 
t. 'J7W 6*^r-^Sr^l±J-r^<0^ l J7 
>l>£l!U~;x9 22bZWmizffiiX^&. it:. X* 
0 6 (C7*-^0#*a»tfr 5 5" 'J 7^A 
■hV=JX9\At. **V7\"l 6i)^r-9im^tH 

50 tfcfrcois u r;na* 2 4 1 tjwffltfliir ^ 


5 

I. 

[0023] 04 m3c?>nmm<7)-mttM?>?-4J>. 

Us/** 1 2C?-*fcA*)3*l (W*.tf, 04OA 

1 ) . i»C. **hfflb^M»WS/X*fcft$&*:i'7 

2*wf>.X*y7M 6fcf-^*«»*a4Jh.* (W*. 

(f. 04<5OB1 ) . *xhd#>£>. KVyrJcr, 

ZtitzX*)* «'J7M6W. K7W6Kft*& 

* flfc r- 9 # x y 7/Wi* U ^ * 2 2 $ ft 

IS83ft*:7 r -*£tt*aiLT. jfcxMgjWBttLTH 
*»*i&tt*&T-*i:il3RL'C. X7-Jfx7?t 

* (Witf, H4tf>Cl) . 

[ 0 0 2 4 J *X HWi, i i-CX^-^ttSfJ-f 4 t . 
WJK. »#&*3vyi<fcW1iP)^.**fcAaL , C. >- 
•J 7^ A* U ^ ? 1 2 *» £ ;>< * V 7 V -f 6 icftS 

(Witf, 04OB1 ' ) . flytttBfCfi, X5 
-*«l*ajS*Ufc*&fctt. H70A2' {c^sn-cv^ 
J^fc. s/U7;n^> ? x^t:ft*atr^*7 { -^ 
£ A^3 LKSfcWiKfcfc'fcvitf, H30)|t*WCIi, 
x5-*«ttHlSiiTt). ^'J7^A*W^^1 2(:f 
-?;W£jt£*VCU|><7)T\ x'Jr^A^W^'X^ 1 2 
KmAr-^A^fS&g&C BPffilc. t-?<0B 
»*&*£fr;l*a»fc. ft#&*x5-#£fcfci:&*> 

a^fc^^nfflBisaifte* i> . ^ y 7^a* u 
? 1 4 a xtf *, y nvnai wjz9 2a <om& i, m 

[00 2 5] 05(i. ^BJ^EEPROMCO-S^i; 

t'JTW 6fc*£&?f^#T-?$rftft-tl>3gl 
X?5 1fc. **y7M6jK>tt*aj3*lfcf'-*£ 
«JW4JS21^.X*5 2I:. »lfcJ:ltfB2U>'*** 

5 1*$ it* 5 2co#t->y haj**it«t i) nwmm 

OR^'-bEXlftSEXni:. iflfc nffltf>SM6WO 

Ry- h e x i n^E x n comnixji t-r I O RV- 

HSOxUT^A^W^'X^ 1 2fcJ:91llj£-CS. SS2 

2 2(CJ:D»JfiT**. BUtf. 9iltStVtli2l'iSz 
*5H3J:tf52<OftS#l 28B0>fc&Ktt, nli. 
1 28X8 = 1 0 24T'$> 1 ), SfffiWO Fty- hO« 
(i. 1 0 2 4 -eft*. 

[00 26] mi^i.X/K2WJX9 5 1^X1/5 2(0 

aw, (ci-ctt. a* r oj ) sa. 15- 

**Sr^i4:***Sii*. HI *3<J:t>'IS2 US/** 5 1 *j 
J:V5 2O^1Vi*»flDb*-yh*0F-aLrv^Ur. OR 


(4) 1WHF6-36 5 78 

6 

y-h5 3«aj*tt, 7f-b IB* 

r ij ) s*u iwtcftsa^x^-tjwoft. i 

■C*>f f -*fcHgLT*Cy77'f , C&*. E E P ROM 
cOi§£(i . t':<0t'7b Tft* S£*x 5 -#jgd •> fctf) 

[00 27] f--y7*rttCSfijft§a^tgtgS-J§o 
fcEIBS«ttUfeNO RM7 7 v v-a^^'J *>"A^fg 
10 H5<7)BS&li. x'JT/PA^jM (NAND 

[0 02 8] H6li. H3^>j«t«^) J: 3 C^'J7^A 
ftVi?X?&£VisVT)V&ftVisX?Z2imiL. m 
5ff)Xo ^r-M^ 'J 7 r 4 0SS * {«> S Uft » 
®H£l*BKUfcE E P ROMO-ij^Jco^^ Ax-ir 

y^^-f . i<o*^» »*a»auw , 2ifti6i±-f 

[0029] ±RRWTIi. 1 

20 5 1 Sr. m3<r>^)T)VX-hV : JX^\2i,zi. ] f)lM, 
L. 050^21^^X^5 25:. 03<7)x'J 7)V&1)V 
itX?22l,zZ.y)m&L-f&i><r)tLtztiK %\WJX9 
5 1 Sr. 01Ovyr/UAfc^vX?2Tl?!j£U H 
2Vi?X9 5 2i'<V7T4%-mv> t X9X*mtfLLXl> 

[0030] 

[fKB^S*] l»»fllOEEPROM(Cj:*ltf. 

30 s- a* una; ; & * * y 7 m tr- ^ » 

[003 1 ] il^3S2tfOEEPROM(C e tti{f. ^^'J 
7Mt^4r-^0»Sji»*JJ:^R*at055C6- 
fcff 3 ^*<7) x y 7^ P v'x ^ t ftJSfflBWtfco-C. .* 
*y7M*^&&*BOT*«ircS*i:i:t>fc. -f 

- ^ com » t tts l t *■ h««- h £ t # * . 

[0 03 2 3 H#B3OEEPR0Mfc:,WlHr. ^^E'J 
40 7W^{Cr-^Oft#a^^fi : 3^460ft#S ! Affl>-y 
7;H-^x^t, ^ J 6'J7W'>f*»4)r-^S:R»tiJ-*Tt 
i^xom^tH, Lfflv y 7/H^ ^ ^ t SrJJiJfliCRftfcO 

■c, »§a^x7-* { ^i:7tt#<oHss3i^^^ 

«HBSrfflMTS*. 

[0 033] ||S3B4(7)EEPROM(Cj:ix{f. HS< 

7HCft*&tKC&7 r -*fc. m2U'sXf< l Z&ftZ 
<lTV^4^tU7V>f3&»feR*ffl**lfc-f-^*»4>» ^ 

50 5i*x?-*W*(c»JlT , ***»4). iPStcS»§3i^ 


(5) 


#^¥6-3 6 5 78 


[00 34] n*^5C0EEPROMtJ:iX«f, ^'J 
X^)TV4 fc» -t £ ft 3 &*«««!>f!l 0 a T £ 

[01 ] *WM<?)EEPROMcr)-mfcM<7)ffif£$:^t 

[ h 2 ] hi commmvy-mttm?) ^u^y^j 

[04 ] 02^M0»^»fM*O*-f A^-^ryxSr 


10 
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[05] *^ ( 7)EEPROMO-S'< l j7r'fIl]S&<7) 
[06] m3<nmm<r>Z.o\<zi'VT)V\-hv~Jx?t 


[07] ^*(7)EEPROMC0Kl^Jc7)^-f Ax-^ry 
2, 4 j^yr/H^*? 

6 **yrw 

12. 14 ^imkA^l^.X? 

2 2, 2 4 ^yr/pffl*!^^^ 

5 1 SSll^'X:? 
5 2 %2WX9 
5 3 OR^'-h 

exi, EXn mm&joRy-b 


[01] 


1 
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(6) 


WHPF6-3 6 5 78 


[03] 


12 
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#1 

ft 4 


22 


14 


[05] 


EXi 



[06] 


lA2 lD2 ll A4 i I D4 l ^ 


[H7] 

/ \/ V > A : *f- ?A-t) 

jAl | Bl |C. | A2|B2|C2 |g|| A2' | B2'|C2 | B = 


